The effect of baclofen and somatostatin on neuronal activity in the rat ventromedial hypothalamic nucleus in vitro.
The electrical properties of neurones within the ventromedial hypothalamic nucleus of the rat were studied in an in vitro slice preparation, using conventional intracellular recording techniques. A detailed analysis of 36 intracellular recordings appeared to suggest 3 cell types, based on membrane capacitance and resistance characteristics, confirming previous reports of a diversity of cell types within this nucleus. The responsiveness of each cell type to exogenously-applied baclofen and somatostatin was also investigated. The inhibitory responses to both of these drugs were concentration-related (over the range 100 nM to 1 microM), tetrodotoxin-resistant and consisted of a membrane hyperpolarization (mean +/- SEM = 6.7 +/- 1 and 10.7 +/- 1 mV for 1 microM somatostatin and baclofen, respectively) and an associated reduction in the firing frequency of spontaneously active cells. These agonist-evoked responses probably represented direct postsynaptic actions but they were not restricted to any single type of cell. Evidence for an additional presynaptic effect of baclofen was also obtained. Responses to baclofen were extremely robust and readily quantifiable, whereas those to somatostatin showed pronounced long-lasting desensitization, which was particularly marked a larger concentrations. These data support previous contentions, based on in vivo studies, that somatostatin and GABA are likely to participate in the control of complex functions by the ventromedial hypothalamic nucleus.